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Abst ract - -The  purpose of this note is to re-establish, with a new and simple proof, a theorem 
which in fact represents he main results of [1]. 
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The goal of this note is to propose a new proof for results established in [1]. These results concern 
the stabil ization of homogeneous polynomial systems. 
Consider 
n 
= x(x) + (1) 
i=2  
with X(x)  = a (x )& (i = 1, . . . ,  m), where a : N n , IR is an homogeneous polynomial .  
The results of the two main theorems of [1] can be stated as follows. 
THEOREM 1. A necessary and su~cient condition for the stabilization of (1) is there exist A, p E 
~n--1 such that a(1, A) < 0 and a( -1 ,#)  > O. 
PROOF. Clear ly that  the condit ion of Theorem 1 is a necessary condit ion. It  remains only to 
prove the sufficient part.  Assume, without any loss of generality, using a suitable change of 
coordinates and a pre l iminary feedback if necessary, that  
A=(A , ,0 , . . . ,0 )  and #=(#1,0 , . . . ,0 ) .  (2) 
Indeed, if A and #, are not in the above form, we can use the following change of coordinates: 
If ), = -#,  
X 1 --~ X l~ 
X i  : x i  - )~ i - lX l ,  
and if k ¢ -U 
X1 ~ Xl, 
Zio  ~- X io  , 
Z i ~- x i - ~ i_ lX l  - 
X i  o - -  ~i0- -1X l  
)~io -- 1 -'b ~ io  -- 1 
where i0 is such that  Aio-1 7 ~ -# io -1 .  
for i E {2 , . . . ,n} ,  
(3) 
for i E {2 , . . . ,n}  - {io}, 
(4) 
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Since (2), to prove Theorem 1, it suffices to give the proof for n = 2, and using the result of [2] 
we can conclude for the case n > 2. Hence, from now on, we assume that  n = 2. 
A simple reasoning shows, using a suitable change of coordinates and a preliminary feedback 
if necessary, that  
a(x)  = ~X~l ° (al z l  + x2) ~' . . .  (~  Xl + x2) ~ ~(~), 
with fi(x) > 0 for x ~ 0 and ai E R* such that ai ~ aj i f i  ~ j. 
We discuss two cases according to the value of si (i = 1 , . . . ,n ) .  First, assume that  all si 
(i = 1 , . . .  ,n) are even. Then, since the condition of Theorem 1, we have a < 0, and so is odd. 
Let 
ul (x)  = -z2 ,  (5) 
and 
1 
vl(x)  = ~ (x~ + x~). 
Straightforward computat ion shows that  Vl(x) < 0, Vx # 0. 
tern (1),(5), is globally asymptotical ly stable at the origin. 
Now, assume, without any loss of generality, that  sl is odd. 
Let 
1 XSl+ 1 V~(x) = ~x~ + ~ (~1Xl + x~j , 
and 
we have 
Therefore, the closed-loop sys- 
• or2 or2 
us(x)  = -~x~ ° (~2sl  + x~) s~ . . . (~z l  + x~) s° ~(x)-~x 1 (x) - ~ (z) ,  (6) 
_ (ov~ )5 
y~(x) = \ -~z~ (~) < o vx  e ~.  
Consequently, the closed-loop system (1),(6) is stable. To establish the global asymptotic 
stabil ity at the origin, we use the LaSalle Principle Invariance. 
Let x ° E R 2 such that  lk2(x°) = dQ2(x°) = 0. Then, x ° verifies the following system dt 
a lx  ° + x ° = o, 
~o l-I (~,~o + x 0) = 0, 
2<_i<n 
which, clearly implies x ° -- 0. This finishes the proof of Theorem 1. 
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